IMPORTANCE Juvenile recurrent parotitis (JRP) is characterized by recurrent painful swelling of the parotid gland that occurs in the pediatric population. Sialendoscopy with and without ductal corticosteroid infusion (DCI) has been found to be effective in the treatment of JRP and autoimmune parotitis.
Supplemental content at jamaotolaryngology.com most common pediatric salivary gland disorder after mumps. 4 While the most common age for it to appear is 3 to 6 years old, it ranges from a couple of months of age to puberty, at which time it usually self-resolves. 2, 4 To diagnose JRP, a patient must have a clinical history characterized by multiple episodes of same-sided swelling and pain. It also must be differentiated from sialolithiasis and other causes of unilateral parotid swelling, which can occasionally occur in pediatric patients. Often this is done using imaging such as ultrasonography. 1, 2 Treatment of JRP often begins with symptomatic treatment, including antibiotics, analgesics, warm compresses, and sialagogues. Other treatments for recurrent inflammation have included injection of the duct with a sclerosing agent, radiation, ligature of the parotid duct, tympanic neurectomy, and parotidectomy.
1,2 Many of those treatments, including radiation and neurectomy, have fallen out of favor.
More recently, sialendoscopy has become more common. This involves using a rigid endoscope to examine the duct for both diagnostic and therapeutic purposes. Sialendoscopy with and without ductal corticosteroid infusion (DCI) has been found to be effective in the treatment of JRP and autoimmune parotitis. 1, 2, 5, 6 However, all previous studies using corticosteroid application for JRP also involved sialendoscopy. Because not all institutions have sialendoscopy equipment, treatment with sialendoscopy is not an option in all cases. To our knowledge, this is the first study to look at corticosteroid application alone as a treatment option for JRP, which is a treatment option even at institutions without sialendoscopy equipment. Furthermore, this study also looks at the patient satisfaction with corticosteroid application.
Methods
A 5-year retrospective medical record review of all pediatric patients undergoing DCI alone was conducted. Prior to beginning the study, institutional review board approval was obtained from the Children's Hospital of Colorado. Written informed consent was not required per the institutional review board, but verbal consent was obtained from the participants when performing the survey. Demographic and clinical data collected included the following: sex, age at time of surgical procedure, ethnicity, frequency of parotitis preoperatively and postoperatively, length of time from surgery to first recurrence, number of surgical procedures, imaging, and autoimmune workup prior to surgery. In addition to the medical record review, a multiquestion telephone survey (see eFigure in the Supplement) of patients and their parents who underwent the procedure was then conducted to determine patient satisfaction on a 5-point Likert scale along with their impression for the frequency of symptoms of parotitis (parotid pain, swelling, and tenderness) before and after treatment to compare with the results from the medical record review.
Results
Twelve patients with a mean age (range) of 6.7 (3.5-15.9) years were identified ( Table 1) . Clinical data are summarized in Table 2 . The mean duration and frequency of symptoms before the procedure were 22.1 months and every 2 months, respectively. Preoperative imaging studies were completed in 9 patients. No patient had sialolithiasis, but imaging showed evidence of inflammation and sialectasis in multiple patients. One patient had intraparotid lymph nodes. Laboratory tests and autoimmune workup were completed in 7 patients. One patient was positive for antineutrophil cytoplasmic antibodies (ANCA) and anti-Ro (SSA) and anti-La (SSB) antibodies, while another patient was positive for antinuclear antibodies (ANA). Rheumatology consultation was obtained in both cases, and at this time neither patient had been given a diagnosis of an autoimmune disorder that would be the cause of parotitis.
All patients underwent ductal cannulation under general anesthesia until an 18-gauge angiocatheter easily fit within the duct. Hydrocortisone, 100 mg, was then instilled in the duct.
The mean (range) follow-up mean was 3.8 (0.5-12.0) months. Five patients had a recurrence on average 4 months (range, 0.5-12.0 months) after the procedure. Seven patients had no recurrences after the procedure. Overall, 4 patients underwent a second procedure. All had a longer duration between episodes when compared with before DCI, although this was not statistically significant (P = .52). The Figure shows the difference in frequency with preoperative and postoperative episodes of parotitis.
Eight parents participated in the survey on satisfaction with the procedure. The eFigure in the Supplement shows the questions on the survey, while Table 3 gives the results of the survey. Four parents were "extremely satisfied" according to a 5-point Likert scale, 3 parents were neutral, and 1 parent was dissatisfied with the procedure. The patient with the dissatisfied response on the survey underwent 1 procedure and was 
Discussion
Juvenile recurrent parotitis causes recurrent episodes of swelling and pain of the parotid gland. It is often self-limiting, occurring over a 5-to 10-year time frame, but symptoms can be bothersome in the interim. As the Figure shows , most of the patients in this study were having recurrent symptoms either monthly or every couple of months before deciding to undergo treatment. In recent years, multiple articles have shown that sialendoscopy with corticosteroid application is successful in treating JRP. 1,2,5,6 Table 4 summarizes the results of other studies on sialendoscopy with corticosteroid application. Yet it has remained unclear whether corticosteroid application alone would treat JRP equally as well as sialendoscopy with DCI. This is important because not all institutions have appropriate sialendoscopy equipment for pediatric patients. Previous studies have indicated that the therapeutic nature of sialendoscopy may be due to the irrigation of the duct rather than the sialendoscopy itself. 2 Comparing our study of DCI alone with previous studies, DCI alone had a recurrence rate of 42%, compared with a recurrence rate of 11% to 50% noted in previous studies. Of the 5 studies, 3 used an identical dose of 100-mg hydrocortisone, 1,4,6 1 used 100-mg prednisolone, 2 and 1 failed to state the dose. 5 Therefore, our study used the identical dose of 100-mg hydrocortisone as used in 3 of the published studies. 1, 4, 6 All of the studies were small and assessed recurrence rates differently, making it somewhat challenging to directly compare studies. The follow-up period in other studies ranged from 10 to 30 months. Both DCI alone and sialendoscopy with DCI are low risk, with no complications being reported in the present study. With DCI alone, older children may tolerate the procedure in the clinic without general anesthesia, although that was not attempted in our study. This is in contrast to some of the more invasive historical treatments for JRP, such as tympanic neurectomy or parotidectomy. Historically, parotidectomy has been considered the gold standard for severe JRP but has the risks of facial nerve injury, ear lobe numbness, and Frey syndrome. 1, 4, 7 The mean (range) follow-up time in this study was 3.8 0.5-12.0) months. This follow-up consisted of actual appointments in clinic and not follow-up with the telephone survey. The telephone survey follow-up ranged from 6 months to 5 years after procedure. On the basis of the telephone survey, a majority of those patients with short follow-up periods were satisfied with the treatment, had improvement in their symptoms, and did not believe they needed to continue follow-up. However, the short follow-up time is a weakness of the study. It is possible that other patients had recurrences that were not captured in either the medical record review or the telephone survey. Furthermore, there is always some inherent bias in telephone surveys. Pathologic conditions for pediatric parotitis are much less likely to be sialolithiasis or autoimmune disorders compared with adult populations. The literature debates whether ultrasonography, MRI, or sialography is the best imaging modality for JRP. 4, 7 However, in most cases JRP must be differentiated from sialolithiasis, and an ultrasound examination of the involved parotid(s) should be able to diagnosis a stone before proceeding with DCI alone. Sialendoscopy should be reserved to rule out other parotid ductal pathologic conditions. The results of the survey indicate that the majority of patients had benefited from treatment: 4 of 8 were "extremely satisfied" with the treatment, and 6 of 8 noted improvement in quality of life related to parotitis symptoms. Furthermore, 5 of 8 patients were "extremely satisfied" with the current parotitis symptoms. Even the patients who had recurrence of symptoms viewed the treatment favorably and believed they had benefited from the treatment. This survey indicates that patients are satisfied with the minimally invasive DCI alone treatment.
Conclusions
This study shows that DCI alone had similar results compared with previous studies looking at sialendoscopy with DCI, indicating that it may be the corticosteroid application and not the sialendoscopy causing improvement in symptoms. We conclude that JRP can be treated effectively with DCI alone, which can be beneficial at institutions where pediatric sialendoscopy equipment is not available. Author Contributions: Drs Roby and Chan had full access to all of the data in the study and takes responsibility for the integrity of the data and the accuracy of the data analysis. 
